S tudies w ere m ade on th e ac tiv ity of th e follow ing blood serum enzym es: alkaline phosphatase (AP) and phosphocreatine k in ase (CPK) in 84 voles eith er 30 or 60 days old, obtained from sp rin g an d au tu m n seasonal generations. The body w eight of 30-and 60-day old voles b o rn in spring w as g re a te r th a n th a t of ro d en ts of th e sam e age born in a u tu m n (P < .001, .005 < P <C.01 respectively). A n eg ativ e co rrela tio n w as found, w ith coefficient r = -0.592 (P < .001) betw een body w eight and AP activity. AP activ ity decreases w ith age in voles an d d if feren ces betw een 30-and 60-day old rod en ts are significant: in spring P < .0 0 1 , in au tu m n . 0 0 5 < P < . 0 1 . The distinctly higher level of AP ac tiv ity in voles 30 days old, from th e a u tu m n gen eratio n (1292.9±512.6 IU) th a n in those from th e spring (790.6Ż192.8 IU) th u s show s th a t gro w th and ossification of the skeleton, processes connected w ith AP activ ity , ta k e place d iffe ren tly in ex tre m e seasonal g en eratio n s. The ra te of these processes is m ore rap id in th e sprin g g en eratio n s, and co n sequently th e re is a divergence betw een absolute and physiological age of voles born a t d iffe ren t seasons of th e y ear. T he flu ctu atio n s observed in CPK activity, on th e other hand, a re connected m ore w ith a change in th e ac tiv ity of these anim als.
W ołk E. & Józefczak E., 1980: A ctivity of blood serum enzym es in seasonal generations of th e bank vole. A cta theriol., 25, 30: 377-384 [W ith 2 T able and 2 Figs.] S tudies w ere m ade on th e ac tiv ity of th e follow ing blood serum enzym es: alkaline phosphatase (AP) and phosphocreatine k in ase (CPK) in 84 voles eith er 30 or 60 days old, obtained from sp rin g an d au tu m n seasonal generations. The body w eight of 30-and 60-day old voles b o rn in spring w as g re a te r th a n th a t of ro d en ts of th e sam e age born in a u tu m n (P < .001, .005 < P <C.01 respectively). A n eg ativ e co rrela tio n w as found, w ith coefficient r = -0.592 (P < .001) betw een body w eight and AP activity. AP activ ity decreases w ith age in voles an d d if feren ces betw een 30-and 60-day old rod en ts are significant: in spring P < .0 0 1 , in au tu m n . 0 0 5 < P < . 0 1 . The distinctly higher level of AP ac tiv ity in voles 30 days old, from th e a u tu m n gen eratio n (1292.9±512.6 IU) th a n in those from th e spring (790.6Ż192.8 IU) th u s show s th a t gro w th and ossification of the skeleton, processes connected w ith AP activ ity , ta k e place d iffe ren tly in ex tre m e seasonal g en eratio n s. The ra te of these processes is m ore rap id in th e sprin g g en eratio n s, and co n sequently th e re is a divergence betw een absolute and physiological age of voles born a t d iffe ren t seasons of th e y ear. T he flu ctu atio n s observed in CPK activity, on th e other hand, a re connected m ore w ith a change in th e ac tiv ity of these anim als.
[M am m als Res. Inst., P olish A cad. Sci., 17-230 Białow ieża (EW) and Inst. P o stg rad u ate Educ. M ilitary Med. Acad., S zaserów 128, 00-909 W arszaw a (EJ)]. A comparison is given in this paper of the activity of two blood serum enzymes, alkaline phosphatase (AP) and phosphocreatine kinase (CPK) in voles of the same age, but originating from different generat ions, based on the assumption that differences in rate of growth and development of mammals should be reflected in the level of enzym atic processes in the tissues.
M A TERIA L AND METHODS
A to tal of 84 voles, eith er 30 or 60 days old, w ere used for th e stu d ies. The sp rin g g eneration in 1977 consisted of young voles produced by g estatin g fem ales c a u g h t in th e B iałow ieża N atio n al P a rk in A p ril 1977. F u rth e r au tu m n an d spring g en eratio n s w ere obtained each tim e from p aired a d u lt an im als cau g h t in BNP in A ugust 1977, w hich in this w ay form ed th e p are n t pool. T hey w ere k ep t in cages, provided w ith w a te r ad lib. and fed on oats, w ith ca rro t or beetroot.
In 1977 and 1978, tw ice a year, i.e., in M ay and S ep tem b er or J a n u a ry , 30-day old voles w ere d ecap itated in 1977, and 30-an d 60-day old in 1978, collecting th e flow ing blood in te st-tu b es an d cen trifu g in g th e co agulated blood fo r serum . T he serum w as n ex t frozen a t a te m p e ra tu re of -13°C an d k ep t in th is state fo r fu rth e r exam in atio n . Sex an d body w eig h t (after loss of blood) w e re noted fo r th e anim als exam ined.
AP activ ity w as determ in ed in 84 voles, using sets of E sk alab ta b lets and an E sk alab spectrophotom eter. A n E skalab ta b let contains th e rea g en ts re q u ire d to 3. RESULTS
Alkaline Phosphatase
No differeces were found between AP activity in males an females. AP activity in 30-day old voles from the springs of 1977 and 1978 and from the autumn of both years does not differ statistically. Data for the respective seasons for both years were therefore considered jointly (Table 1, 2, Fig. 1 ).
The differences between mean body weight of these mammals in corresponding age groups for the two years were significant (P < .001). The body w eight of 30-day old voles from spring generations was great er than that of voles of the same age from autumn generations, in both the study years (P < .001). 60-day old voles born in autumn were also lighter in weight than voles born in spring, although this difference is smaller (.005 <P<.01, Table 1 ). A negative correlation was shown to occur, with coefficient r = -0.592 (P < .001), between the body weight of voles and AP activity (Fig. 2) .
AP activity in 30-day old voles of the autumn generation (1292.9 IU) was higher than in the spring generation (790.6 IU), (P .001, Fig. 1 ).
T able 1 A ctiv ity of blood serum enzym es (in IU an d body w eight of b an k voles of d iffe re n t g enerations.
A T able 2 C om parison of significance of differen ces in th e ac tiv ity of blood serum enzym es in bank voles of d iffe re n t age groups and generations. Differences between AP activity in 30-and 60-day old voles are statistically significant (in spring P < . 001, in autumn .002 < P < < .005). The activity of this enzyme thus decreases with increasing age of the voles, whereas 60-day old voles from spring and autumn do not differ in respect of AP activity. 
1, 2)
. There is no correlation between the body weight of these rodents and CPK activity, neither are there any differences in the activity of this enzyme between 60-day old animals from spring and autumn.
DISCUSSION
Alkaline phosphatase is a non-specific enzyme primarily playing a part in transport of metabolites through the cell membrane and also in forming protein fibres. The role of AP in skeleton ossification process es is well known. It catalyzes the hydrolysis reaction of orthophosphate monoesters. The serum of adult humans contains chiefly liver isoenzyme and trace amounts of bone isoenzyme. Bone AP occurs in large amounts in the serum of children. Variations in AP activity have been shown to occur in various organs in many small mammals: in the kidneys, skin and brown fat, depending on the animals' age and season during the yearly cycle, or on ambient temperature (Ilyvarinen, 1968,  1969a; P a s a n e n, 1969, 1970; Hyvarinen et al., 1971 ; Haarakangas, 1972). 
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